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Cardiovascular diseases account for 34% of deaths in Brazil, 11.6% of cerebrovascular disease, 9.8% of ischemic heart disease, 2.3% of arterial hypertension, and 10.3% of other cardiovascular causes 1 . Dyslipidemias are among the most important risk factors for arteriosclerotic cardiovascular disease, together with hypertension, obesity, and diabetes mellitus 2, 3 . However, national and international studies show that coronary events are reduced when intervention is made on multiple risk factors 4, 5 . Total cholesterol and LDL-c (Low-Density Lipoprotein Cholesterol) have a direct relationship with mortality and morbidity from coronary artery disease. Isolated hypertriglyceridemia is not an independent risk factor for coronary disease but becomes one when associated with high LDL-c levels and low HDL-c (Higher-Density Lipoprotein Cholesterol) levels 6 . HDL-c acts in the reverse transport of cholesterol, decreasing or reducing the formation of atherosclerotic plaque 3, 6 . In the third National Health and Nutrition Examination Study (NHANES III) 7 , held in the United States, many factors were reported to affect serum cholesterol levels, including age, diet, genetic predisposition, and body weight.
Few Brazilian studies investigate the effects of dietary intervention on the lipid profile of hypercholesterolemic individuals 8 . This study was carried out to assess the impact of nutritional counseling on the lipid profiles of hypercholesterolemic patients treated at basic health units on the outskirts of Belo Horizonte and to assess patients' nutritional status before and after this intervention.
Methods
Patients with hypercholesterolemia, referred by health care professionals for nutritional guidance, were studied at 2 basic health units on the outskirts of Belo Horizonte.
Data were collected on nutritional counseling record forms of patients treated from 1994 to 1999, and the same nutritionist followed up and gave dietary advice.
During dietary counseling, the patient received instructions for food selection and portion size as well as food preparation techniques. The instructions were provided after a dietary recall and basically consisted of adjusting total fat consumption, reducing saturated fat, cholesterol, and transfatty acids, and increasing fiber, mainly the soluble ones (fruits and vegetables), according to the National Cholesterol Education Program (NCEP -1993) 9 . The dietary prescriptions were individualized according to patient's needs, and those excessively overweight patients were prescribed a low-fat diet while those with altered triglyceride levels were told to avoid the ingestion of simple sugar and alcoholic beverages.
Ninety-six patients were selected according to the following criteria: over 20 years of age, with total serum cholesterol ≥ 200 mg/dL (borderline or high), had received dietary counseling and returned at least once to consult with the nutritionist and had not used lipid-lowering medication during the study period. Diabetic patients and those with coronary artery disease were excluded so that the individuals could be assessed for primary prevention.
The number of participants by sex was 83 (86.5%) females and 13 (13.5%) males. The average age at the first screening was 53.2 ± 12 years, 68.8% up to 59 years and 31.3% over 60.
The patients were weighed and measured by the same professional, on scales with an anthropometer, platform type, with a 150kg capacity and 100g precision.
The biochemical tests were carried out at municipal or licensed laboratories, and blood was collected after a 12-hour fast.
Nutritional status was defined by body mass index (BMI), and the individual classified according to the World Health Organization (WHO, 1998) 10 as low weight (BMI < 18.5), normal weight (18.5 -24.9), pre-obese or overweight (25-29.9) obesity class I (30-34.9), obesity class II (35-39.9), and obesity class III (≥ 40). BMI greater than 27 was considered a risk factor regardless of coronary disease 11 . The reference levels of the serum lipids were defined according to the guidelines of the Brazilian Cardiology . Because the data were collected from routine patient records at a basic health care center, the sample size was different for each variable. The time interval between the appointments was not regular either, because many patients did not return for screening during the established period.
The median time intervals between appointments were first screening (first consultation), second screening (3 months after first screening) and the last screening (median of 11 months after the 1 st screening). The data were processed with the EPI-INFO program, version 6.04 15 . The median values, obtained at the first and second screenings were compared with the SIGMA STAT program 16 , by using the Wilcoxon test. To compare the frequencies observed before and after intervention, within each reference range of the serum lipids, the chi-square test was used, by adopting a p < 0.05 as significance level. Table I presents the BMI, total cholesterol, HDL-c, LDL-c, triglycerides and Castelli I and II indices values on the first occasion of nutritional counseling. There were high mean and median values for BMI, total cholesterol, LDL-c and Castelli I and II indices. Both the mean and median were within the recommended level for HDL-c (≥ 40 mg/dL). But for triglycerides, the mean was high and the median was within the desirable value (≤ 200 mg/dL), due to great variability among the data. Table II shows the results of the nutritional assessment by BMI of the hypercholesterolemic individuals on the first screening. Most of the hypercholesterolemic patients (70.3%) were overweight or obese when they sought treatment to control their cholesterol.
Results
By comparing the BMI at the first and last screening, a decrease from 31.9% to 19.8% was observed in the frequency of obesity (class I and II), although this difference was not statistically significant (p = 0.06).
When the patients were separated into 2 groups (BMI > 27 and BMI ≤ 27), the group that had the greatest BMI values had 35.5 mg/dL more in the median triglyceride level than the other group did, and this difference was 19.0 mg/dL in the women and 64.5 mg/dL in the men. Figure 1 compares the initial median BMI values and the serum lipids with the values obtained 3 months after dietary counseling. A significant reduction occurred in the BMI, total cholesterol, and LDL-c values (p < 0.01) and also in the triglyceride values (p < 0.05). The median HDL-c value, which was within the normal range, was maintained, and no significant difference (p = 0.78) occurred between the 2 screenings. Table III shows the frequency of the individuals in each reference range of the serum lipids at the first and last screenings. A significant reduction (p < 0.01) may be observed in the percentile of high cholesterol (89.6% down to 47.9%), high and very high LDL-c (82.6% down to 45.7%), high and very high triglycerides (43.6% down to 16.7%), and the cholesterol/HDL-c ratio of high risk (65.9% down to 40.9%). Yet a reduction is noticed in the low HDL-c (24.4% down to 15.6%) and the LDL-c/HDL-c ratio of high risk (81.3% down to 56.3%), although these results were not statistically significant.
Discussion
The higher percentage of women in this study may reflect a greater female demand for primary prevention services, because of their greater concern with their own health.
At the initial screening, by the inclusion criteria, the study population had high total cholesterol and LDL-c rates but adequate HDL-c levels. BMI was also high and the triglyceride levels had very differentiated values. Although the levels of HDL-c were adequate, high mean values were observed for the Castelli I and II indexes, and according to the Framingham study, a total cholesterol/HDL-c ratio greater than 5.0 compared with a ratio of 3.5 increases the risk of arteriosclerotic coronary disease 3 times in women 17 . As for characterization of the nutritional status, it was found that less than a third of the patients had normal weight, and the majority was classified as overweight or obese. This fact reinforced the hypothesis of several researchers, who have suggested that excess weight is frequently associated with lipid alterations 18 and also contributes to the risk of coronary disease. Kuczmarski et al 11 defined BMI > 27 as an independent risk factor for coronary disease for both sexes.
When the characterization of lipid risk for cardiovascular diseases was analyzed, it was observed that 100% and 98% had levels above the desirable values for total cholesterol and LDL-c, respectively, when they entered the health service. Most of the patients were borderline or high risk by the Castellli I and II indexes, and according to the Framingham study, the total cholesterol/HDL-c ratio identified the population at greatest risk among the women 17 . Wilcoxon test * p < 0.001 ** p < 0.05
It was further observed that almost half the patients concomitantly had high risk for triglycerides, which may be directly related to the high prevalence of overweight and obesity in this group.
Denke et al 19 researched American women and observed that higher BMI values were associated with triglyceride levels of 35 to 48 mg/dL higher and HDL-c levels of 5 to 9 mg/dL lower. In the present study, obese individuals (BMI > 27) also had greater triglyceride values, and the difference was more accentuated in the men. Regarding the HDL-c levels, no difference was found for BMI, which coincides with the initial characterization of risk for HDL-c where the majority had low risk even in the presence of high, frequent obesity and overweight.
In the first 3 months (second screening) after the dietary intervention, significant improvement occurred in the lipid profile of the patients, because a fall occurred in the total cholesterol, LDL-c, and triglyceride levels, but the HDL-c levels, which were already adequate were not altered. In this period, the dietary guidance given had also reduced the BMI, which may have contributed to the reduction in triglyceride levels. Ciorlia 8 studied a group of electricians with borderline and high serum cholesterol who received dietary counseling and observed a similar result for total serum cholesterol reduction after 8 years. In this study, the author also observed in the same time interval , increased cholesterol levels in those who had previously desirable cholesterol levels, but who did not receive dietary guidance, showing that without preventative measures the cholesterol tended to increase with age 8 . Controlled studies of dietary or medical intervention in hypercholesterolemic men without coronary disease showed that a mean reduction of 10% in total cholesterol for 4 or 5 years resulted in a 26% lower frequency of coronary events than that observed in controls 6 . In the present study, the median reduction in total cholesterol and LDL-c was 9.1% and 14.9%, respectively. It is an expressive reduction, mainly when the hypothesis is considered that many of these patients had dyslipidemia that was more difficult to control (possibly genetic) once they were referred by other health professionals who had detected this difficulty.
When comparing the reference ranges for serum lipids, before and after dietary intervention, a considerable increase is observed in frequency of the individuals with optimum and borderline cholesterol, the desirable and borderline LDL-c, and the optimum and borderline triglycerides. At the same time, a decrease occurs in the number of patients with high cholesterol, high and very high LDL-c, and high triglycerides. Thus, these results show an important reduction in the number of people with higher levels of serum lipids (high and very high), a fact that could represent a reduction in costs in primary prevention, since it may result in a decreased need for lipid-lowering medication, which is responsible for 90% of the total treatment cost 12 . In conclusion, this study reinforced the recommendation that the first conduct to be adopted in hypercholesterolemia treatment is dietary intervention, because this provides significant improvement in the lipid profile of patients. However, the study also showed that some of the patients did not manage to reach desirable total cholesterol or LDL-c levels, therefore help from lipid-lowering therapy should be more accessible to the low income population.
